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(74) ^^91 ^si-a^las^oVM- 



(54) jg^is-^ t-R-^ iv£^i-g- <a«M 



A]^ <gDi.;^ll. its>fe- ^"V^iil #BlBl; ^ ^ele^* CMP <&r^}S.<^ ^^1^1?^ "S^l-^Vfe 3L^«l-fe 

cu -s- all Bi <H f - <^°>«^^ n}-^ -^i 711 ^1 s^f. 

£. 1 

-8-^ Blle)<H(barrier)#s) ^"V'S-'S^ll 3J<»li^. 

"11^ "1^ 



^7^, z]-f- 7f?i;!ilf-, fi-a ^?rBl, ^tfi ^^.-i-^il 7)71 -g-fi^ ih^S^, Jl7l^^, ^^dba] ?l^s]-S] A^o)] 



ig^^^el^ cff^ afl-an^a^ ^t^^^ls] n]3i'E-^<^^^ =L %-(.»J:ILn7] 

* ^)°^ ^"3^ ^/H^ ^^^-i- ^^"a^Ml Si^ ^^"3 ^^2} 71^1 °la>(Cheinical M 

echanical Polishing: CMPsl-jl ^)7\ ^-^^Ji 

?-2flol), tilled ^11 Hel-olcHl^l f.o.s ^711 3t|E]^^ ^ ojcl-^ igiA-l. <a-^Dl^( Al)7ilal aH^7l)S.7l- S 

4*1 ^-a^l 2-^ 7l7l ^Sl Xl:tal ^^^ofl Cfl^ ^ ^«i|7l- Sjfe 5!ol ^^l^l" Sjal SU^^. 
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ni!|l>^i. iLcf ^s.?! ^eI(Cu) ufl-a ^ Cu ufl-idColsV. Cu %o]^^ t) f-i- ^Mi^ Stssfl^^l^l 4 

H^)«>l| f-fil ^'a-^s. Cu -f # nfl-a^Fji, <>1?J1- CMP ^4«H Cu ^31 ol^ol^lc)-. o]?! 

^ CMP)'g- "iS-S-Sl «]:£.^1 i:]H>ol^s^ 7]#S. sjai 9X^. 



asive grain)<Hl 3]^ 7l7il^A5. ^ Til ^7]^ SU^a i^^l ^^S^o] o]^-B: s^«fl cf^l ^i^Slfe- 



^^Ife ^4. <^l?i ^ *l-4fe ^V^l- ^A^o] Dll^l-ul^ol r^^t] S\o] ojx] ^7] nfl^olcf. 

CMPofl ^n^]^, T^els] ^^^e) iL^-Hl ^^^5)-^ 5!<^1.7l-S-^-2-S. l^^H^, ^-4^] <^v,} 



^«}4. 

■S- '^'i^ ^^-8: ^^^^ t]M}o]±2] ^dla^^yoflA-i CMP-§-^S.Ai f^^tv °lo>^^ "^^Um ^l^sfe 

s.. Cu ^^#-i-.o!4i- "f^iv -a^-ir-i- ^'^^t ^ 5afe- ^^'^iii- -^^^ o.^. ^v4. 

^"^s; 71) A) 

a, S}-£>*ll7l€ «a4*V7l ^^v o54'<il7l- ^1^€4. 

(2) at!-, -S- ^^'^<H1 slsV-a >a-7l S5°V^11- 7l7i) '5l°>^J-^)2i <a4j£(^ri)°il ^ =f^]^±s.^ ^7] 

-g- ^^s] ^4;*ilfil <a4 J^l^o-S-Aife s!-s.^7l* 'S-'i ^tjh f.^ aV^si^ 7] Til ^4-8- ^4 
4^«14-8-€4. 
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o^af ;^]^o.^^^^, >i>3^A^lf-(Ce02 ). 'y:f-Dm(-tV4'a:+i^l-H-:Al2 03 ). ol-iV^^^tCSiO^ ). -iV^^l^S-ffCZrOz ). ^ 
^n^iTiOz ), >a-S|-?llS4B-(GeO. GeOz ). ^^^4i(Si3N4 ) "i""^! <^^]^^. ^ f'^D'HS.. ^^^^ 'QE^S-^ 

SiOz^fl "^^H -S-jL^V ^l^ojc^. o)^ ^oflA^ ^el «ll>!d5l -a^l-f^^ ■E'S-ollAi S.^o_s. x+SLfe . 

l"^<HlAi -ao} ;^l^o.s.Ai >LW#3l- ^}^^}^ ^^f', «lla1<H#, ^^^(SiOz)** 

o|c}. >§-g-sl-^ ^^^1^, tV^-Hlf- -a-^HM-sl %7il f'^ofl tfls^o^ ::i 30?^%=% o]^. »}^^t}7\]^ 15f'%=% 

f-'Sofl'^'i f'%=^5'a>^i-^'a- ^^7]^^s. <g£.§-3Li- ^si-^i. ioo%s. ^ ^^ ^p.<^^^ a ^^ 

^^7}50%7} <a4^°14. 50% ^>goi5i.ji£ :^«h?<a€t ^7^5^ 

J (Sl-S^^Sl-S)^) pp220~2212l 7l7fl ^2:). ^"^^ # -i-^ "D^Hl ^^^^l-^^l ^-^^ ^^H?^ ' 



^. SJE-Tfli^;^, -1-^ ^^S. ^§-§1 ^-5+^1,!^ xl^o] O-l-aOf-^^. \~15^^7o ^^^<=>] 



^sVfe "^^S. ^ 91^. ^ ^^(^/>«) * -^^sU. -a^^sl A}«i^ o^cj., 

^igoflA-l 4-8-5lfe ^E]c^A^^ S-^e] ^:^£lx]fe ^;^)n>, 2~1007l|Sl oH^aV S^5>fe ?J 

2~307ll£l o>Dli^A>cj.^^ S^sVfe ^o] uV^zlsl-al, 2~107llfil ol.nli::A!- 1^^* a^*>fe 5J(4i^ ^em^aElE.) 

<»HJnAV ^^SAife, <:^l^i:lj #e|Al(Gly), 'a:el-\d(Ala), t^CVal), 5.o1a1 (Leu). oli:S.olA](iieu), Ail^(Ser), 
Bzfli'dCThr), Hls.Al(Thre), (Cys), Al>2^(Cys • Cys). "1lE)5.\d(Met), o1->i3|-5}^a]-(Asp), ^^^""d 

t>(Glu), el'tl(Lys), <^>= 7l'd(Arg), *l:iE)^i(His), Hl-^(Pro), -^AjHl-^KHpro), alN-areJ-idCPhe), e]S.a1( 
Tyr), S^S^CTry) ^1: 1" ^ Si^^. 



atb, ol# oHi:^-t}- ^-S- #B)^Ss|-tl(oH- Gly-Glyefji S.7]^. *^«^7ll iL7l't), 

oj-el-^-^el-id(Ala-Ala), #el>aoJ:e^\d (Gly-Ala), <a:2l-^f el-il(Ala-Gly), #^El-'a-#^Hl-^A]:(Glu-Glu). 
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^ol^^al-tKAIa-Cys-Ser). #Bl^^El-\i^?l(Gly-Ala-Val). l-^Bl-^-^liiifllolx^^aj^CGlu-Cys-GlyX^-^ 



a, -^l^*^ 2%=*)1, 3^^1. 4^^*11, 5^^1, 6^^1, 4^*11"^ ^S. 511^. °] #e^'a°ie1■\d(Gly-A 
la)s1 5^^1(Gly-Ala) 5^ '&^'d^^^iA\a-G\y)^ 3^^1* (Ala-Gly) 3^±S. S.7]^t^. 

011- jgEis^ ^1-71 ofBiiiAV^ ^s-s. sl-s ^'g-?!- iJ:7ii4 ^^^oil- ^}-%-t}c^ ^-8: -^s. sa:3i. 

^ 7^^^«ll^o.s.*^ ^1- 5^4. £. ^i^siJi 5a^ ?i* 4-8-1- 

n f'oflAijE <a^ -8-ol>a^ Ji^SV'a, ^sl-^^el^ilCGly-Gly). <&^^-^Q:^\^(Ah-A\a). #2l'y<§-el-Vd(Gly-Ala). 
'»i2}'d^Bl^(Ala-Gly). SHl^^-el-gSs^Ai (Gly-Gly-Gly) ^ ol^J*^ 2~7%=*1)7V Hf^alsfcf. 

^ ^^gsl o^f].;,!! f'S) jgelS. ^-fr^^-a: ^-f, 0.1-20^'%=%. Hl-^2|«l-7ilfe 0.5~10f'%=%, Cj U]- 



■S-Al?!^ ^o] Hl-^2!e>4. ^-ii^-S-^i. 44^flB^v, ^Sls.^^ ^}-%- 



ae-lM-, -tVSl-;(ilSAi ^j-^^ ^sl-iVil-Trii^ '^l-g-tV ^-f-^l^, ^JS. ol^i-o.^. ^^^o] a].^s]<H ^^^g- ^^^^ . 

^"^^y-^-i: -B-^ll-'r $14. 

8fl ^°1-^<H1 ^^7^ Aj7)7l nfl^on, <aHV^ °14^lal <L>Sl-^oi4 -aol-cii^S-i-?! f^^-l- jib^sh pH s^^ls 

pH* -Jd^sH 4-§-t!-4. "J-'?^ ^4'«il°il>^1fe f-^ pH* 7-13.0. 4^2lsl-7ilfe pH* 7-10.0. b]- 
t3lS>7ll^ PH7.5-9.5 ^^S.*^, c-1 fe.gr ^g^^l-^^* ^1: ^ S14. 



.2LM-, CMP ^3) /-il^^sl -g-oiAjoiuf ^^^^v 7H 'S'^l^-l "a-fi^^l-M- <S7lA^ <S^^a| 4#3]s}4. oi-s.4°l-. 

pH a^o] "84^ ^<HiAi ^^ n]-tai5>ji, <aDi- ^i^* i-^i ^-a-Ai^i -a^w 'a-s.M<^>7Vi* ^^vsi-ti 

014 ^-tl-^^-f- f-^ * ^ 5a.2.4. -Hl^s) .g-ol^ ^oflAi ^A>^^#«^1 4^a|*l-4. 



pH 2;=S;»I1S4 >iV6l4 «a-^5l ^^-g; /.\-%-^<^ pH pH# iV'SAl^lfe ^S. -fr-g-tb :^-f 71- 

5a4! 
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£, -a-S-B-fl-S-^ Cufij- ^-g-^j ^eloj-aMo). ^^sll(<a•ol ^^)% ^^m?] miS-oll, ;g^ofl ol-E^-Al^ Cu^ •S'^m 
^5. 5114. at}-. ifl^l 35 ^l^^^ol-^-a Sii^. ^elJi. -g- ^'3^>«<^1 ^ltVS>^ ^<^1. 

t ^£ 5a4. 



± ^s] ^S^y^M ^^%-°] ^^t\7\] ^S^^JL. -m^cfl a^ofl 20~35niii ^S.S\ ^^A^7{] ^'^^ ^^^Si^%-o] 
s) 'iv^^'L> ^^^1^ ^ 4-11-^^^:^14 :y-^: 7<}-^tLV ^-a-sl-fe /^Hl^ls, 4.£t!: -y-^l-i- "iM^ 



S.4 ^-foil^ ol-'^li^'li ■i-^4 OL 447]- l-a a4. <^1S^ -f^i- ^v^^sn- ^j^^si-^ -a-sl-^^ ^ pH"^"^ 

1- ^ S14. 

^^o(| cfl«|o^ 9!4-i-4 '971 4«ll'Hfe. ^-ll-^^f-<»14 ^1 45 «a-£^"g f-ofl 7j.<g7l^^ <a4'«il 2; 

?lol H>^:^«l-7ll Al..8-S|4'?>, o) 2:?io|lAife Cu ^o] »i4 ^V^5|7l -94^ €-^l7l- '«^4. 



^ ^^'S'^l^ife <^la1t!- S^l-^ll^^iS ^4^1 f^-^l ^2l^#el^ f-^ =^^1^1- ^-B-sfJi Sl7l nfl^-oii, >^V7]^v uj-fii- ^o] 
^e)oi 4£?v -iV^7> WoM^4^ 3:4* ^fe4. Cu -^4 ^^-i "9451-^ sH^lfe, "34^1 i^s] 
f^ofl ^£qo}7l- $^4'a T'el^ T^-g-^^ ^e1°J-s.q4 ^i-^Hl* ^^^47] <a47> ^^€4. 444, U-t^Hl cfltl: 
^214 ^45^14 «l-7l 4«il4fe. pH S'S^lSAlfe «>f£M4.a.4 T'-iiSl-^l-* 4-8-4fe ^^l 4 

^3)44. 



^ "s^'gsl ^4^1 *ei2l«>flfe -g-S-^fl 44 ^7>s f-LMl. #^^1, ■&%ol'8-4^1, ±3.4, 7im«-^J;*il -f-^- ^^s^l f 
7V4<^ ^£ Si4. 



^« ^4. '^l^cfl. ^^£^fl7m 3]o3p>7)|1- -B-^14^4 7Mfe ^^^:^H- ^4t!- t^l^JsilH 
^ cfl^4fe4^si #5l^jBllH(<a4i)7> ^444 Sife ^^^^ j'j«V(t4sfl)As 01^4?! CMP^^I 
^4, ^45.°)) ^ 1"^^ <a4^11- '§•^1471:51, ^ pH-t 2:^j?!- ^ ^^£1 '34^1 #al2ll- ^l ^4 

S. ^ofl ^54^4 50 ~300rpm ^£5. ^^4^ aV£^l7l^4 ^^■^]^ o. ^^^^ ^«54^ €4. 



Til «I14 S>£^l7m ^'^^S 4*1 4^^4?llfe Cu -1-21 ^/afe ¥^ «llel4f^^ ^°]^ 

^41- 'a4*H ^ 5#^2l '^^^aran 4^1 -T^^nm^ ^1444 5g4^>^l?14. 
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olji. nel Ji uflelolf^^ Ti, W. Ta £^ TaS^ Al, Ti. Si. W. Mo, Zn ^-g- TaH- TiS) ^^^i- afe 
£ 2fe <4 2S; ^^^S] '^v}^ ^ AV^i- asflHolcl.. 

£ 3^ oil 32] <a°i- #eiei^ -a^i-^ ^ «-ti- -a-si-i- ^^i^ ^2tis°i'^. 

H 4fe oil 43) "iloV ^ejelsl «34o].^ 5{ ^aV av^# aellHol4. 
H 5fe oil 5S1 ^^V -tBlelsl <acl-i- ^ ©-a- nallHolcl-. 
£. 6^ Oil 63) #e-i5lsl <a°># ^ -a-Sj-l- ^^is] ^eHHoIcI-. 
£ oj| 731 #elBl2l 'S'^l-^ ^ ^11^ zieflH.014. 

4-i-oII ^ ^^31 ^'"•HH- ^'SS^feEll, ^ t^3l 7l#2l ^^7> ol^oll tb^asl^^lfe ^^t:!-. 

oil 1-74 ;g-ol ^D>;^1 *ele1» ;«ll2:«l-ul, o^o}^ ^ ^el4^1- =^11- o(| 1-2, oil 4-5 ^ oil 7^ 

-a-^H, ;<ll 3 ^ =H1 6^ Hlaoilolcl.. 

(1) "a^Ml #2iel^ ^12: 

0) ^l^Slfe •a^oluKAlzO.i )!■ f'^^^'a^]-^ 0.2tfn7l- £l£^ ^^^M t^^lM" ^1 ^-^-^ ?!-4. 

(2) ^mslfe l^-l-Mll"^ ^msU, a^i-^l?! ^ 700lCollAi 4i-l^Al5^ AV^>Hlf-o.S. ^cf. 01 f-^Jg^ 
<a;^>^ 0.2/flnS ^^sH Aj-^-Hll- ^l^^S. tVcf. 

^7] zl- ^1 i^-g-^ t«l ^°>'^1 #el2l» 

1] H^^oll oJ;^Dlul. 3^%=%, #e1-i#elAl(Gly-Gly). ^-itSl-^rii 3#^%1- ^7}. oj-aqof^. pH# SS. 
l-Bl-a#2l^3l <y:ol Of'%=%, 2.5f'^%, 5f'%=%<?I 4f'^r3l 9!°>^1 ^^]^^ -Sl"^ ^^^-cf. 

[<m 2] 01-8: ia^^<Hl tf-DjM- 3^^^%, (^Hl^<a-£|-"d2l 5^^1(Gly-Ala) 5), 4^+51-^^ 3f'^%# "^iMol- 
S. pH« 8^ (Gly-Ala) 5 21 0^^%, 1^^%. 2.5f^^%. 5^^%9l 4t-fr3l -a^Ml #£l2l3l >gt 

[■^l 3] ol-S: a^-^oi] o^^Diuf 3f^^%, l-el-il, ^-i+Sj-^^; 3f^^%l- ^7V, ojaq^l-s. pH* 8S. #el^ 
31 oj:oi 0^^%, 2.5f'^%, Sf'^^^ 4f'^3l <ao>7il ^elelsl -Sl-i- ^€-1^. 

[<^1 4] ol-S: s€^o|i <y:^Diui- 3^^%. ^el^Sel-a. 3l-<iS^^± 0.5f^^%l- =^^s[^i^^S. pH* 13.2.^ 
S^^vcf. #el^#5l^2l 0^^%. 2.5^^%, 5f'^%'?l 4f^^3l'<aDMl #e^elsl aa^^ ^VS-cf.. 

[<^1 5] H«-^o|l ■a-^Diq. 3f^^%, (Gly-Ala) 5, 4'!+*t"4i 0.5f^^%-l ^^I^AV^^if"-^^ pH* 13^.5. 
2^^^^. (Gly-Ala) 521 ""^o] 0^^%, 1^^%, 2.5f^^%, 5f^^%"a 4f'fr3l #e^el3l aJ^^ ^^-.c)-. 
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H] 6] ol-a- s^^ofl 3^^^%. ^e^Al. ^-il-^T^^ 0.5^^%* ^i>^^f-^S. pHl- 130.5. 

[oil 7] o]^ -LVS^-^flf- Sf'^Ob. -i-el^^elAl^ ^^m^. ^^^^ ''^°] 0^^%. O.if'^%. 1?^^%^ sf^ 

(II) ^'^V^^ ^el^V^l- = 'ilsl 

'S-?! oil i~7Sl c^v}^ ^ElEloll c|)si-«^ ^-a- (D ^°l-£?!'^>^i 2^?V £^ ^i-^-B-el^sl «ao> 

Ai^^ sl-ui. cl-^sj- 2:?!«>llAi ® «a°l-^ ^ ® ^ejAV^l- ^'a^ci-. 

<^1 isl ^n>;(il ^sieis. ^211- <?1°RV 14 ^ ^Ei2i Avs^-i- ^^l* :£ H »4El->dl4. 

cl-S-'^l ^<a«Ml «H '^l 2~7£l •S'^Ml #£lell- 4-§-l> 14*, 4Z1- £ 2~7oil ^ns^^. a i6fl <gB}^ ^ 

^i^l- ^^1» "S^V^i^^ ^^1 ^2l*H M-El->fi4. BE, aoflAi pHofe- pH a'g ^fil ik. pH^ pH» s^li}- 
a^l"^. 

H, oil 8Sl <a°l- #&lH)oil cflSM 0 o^nV^i^loilA-l 2^^V ^El^, £fe -t|<lg-^e1^2l -gol-Al^^ 

^°it}7\] Sl-Ji, cf^ ^^^^ ® (Ta/Cu ^n>^Hl2l ^'S) ^ © (^<3-8-2l/Cu •a^'V^alSl ^^t!-cf. 141- 

S 2«H| 

<a°>7l: NF-300 (^)i4i^«?ElA]. 

: ^1"^ (Mel-^^) ^IS) 

: *^<S-8-2l* 

'^''l-'a-^: 200g/ciif 

^f>3^|H: IC1400 (S-tfleA]. :^]3i) 

nB. 60rpm, ^«V(^g?B) 60rpm 
^°>^1 ^Bl5l -g-^^S.: 30m«/min 
(2) ^''l-^Sl 

<aD> B|<go).l-ol f'^^H* ^^Sl-:il 3l<gpl.l-o) ^ Ul^Dj-i-Sl -SiS-^El f-^ ^±^Sl Blo^Bj-l-Sl 

■f-HS ^^-tl-sl-ol ^o>-i:(nin/min)-i- ^tb'^. 
O^el^VSj-^^^lsl 
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® Ta/Cu 

D|«aol-i-fi] f'^^^H/T'sl^a: "31 3|<a°H-sl f'^*H)S.-?-El Ta/Cu <a4i:«l* t^^i^. 



fi£ I] 



pH/pHo(pH 



^41 



nm/min 



nm 



1 


Al2Qi 




Gly-Gly 


190 -^610 


22 -^0 




2 




8/4(^>£Mof) 


(Gly-Ala) 5 


190 ->490 


22-^0 




3 


AI2Q, 


8/4(^,}JiLMo}) 




190 ^530 


22 ^1 




4 


Al2Qi 


13/4(KOH) 


Gly-Gly 


80^116 


35^1 




5 


Al2Qi 


13/4{KOH) 


(Gly-Ala) 5 


80-^100 


35 ->0 




6 


Al^Oj 


13/4(KOH) 




80->121 


35 -^20 




7 


Ce02 




Gly-Gly 


23 ~>5 


43 -^0 
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% 


T a / C u ^"l-#Hl 


^i'S-n-^il /Cu 


0 


0 


0.0 0 


1 . 9 0 


0 


0. 2 


0.7 7 


1 . 9 9 


0 


1. 0 


1.76 


9. 2 6 


0 


3. 0 


0. 76 


5 . 16 


0 


5. 0 


0.7 5 


5. 18 


0 2 


0 


2.34 


2.11 


0 2 


0. 2 


10. 22 


10. 13 


0 2 


1 0 

X % \J 


1.96 


2 . 7 3 


0 2 


3 0 


2.16 


7 . 6 2 


0 2 


5 0 


1 . 16 


6 . 4 4 


1 0 


0 


2 . 7 6 


0 . 3 2 


1 0 


0 2 


1 . 9 5 


0 . 0 0 


1 0 


1 0 

X • \J 


1 . 6 9 


1 . 2 7 


1 0 


3 0 


1 . 0 7 


3 . 3 4 






1 0 3 


4 7 8 




0 


2 . 9 8 


0 . 5 6 




0 2 


2.2 7 


1 . 6 9 




1 0 


2.50 


0 . 9 9 




0 


1 3 7 


1 . 7 6 






1,37 


3.22 




0 


2 . 4 9 


1.84 


5. 0 


0. 2 


3. 10 


5.0 6 


5. 0 


1. 0 


2.2 6 


1.27 


5. 0 


3. 0 


1.7 1 


0.2 3 


5. 0 


5. 0 


8.8 4 


8.8 4 



ofl cflgflA-l, s. 1-2 ^ a li^i ^ 5i*<^l ^S.* H>«.i 5^^%S. f'7M?l^, ^'^f^-S: 500-6 

00 (nm/min) ^^7^5)^, IV^ ^e^^LW ^'H^ 22<»11a1 0(nin)^5. zf.^^^^^^s^ jqu^ ^a^^ 

■tl^ 51^%=% ^7}n^ ^el-i-V^*- ^^t] ^fe ^-S-^ ^ 
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^^H-'-ife. £ 4-5 ^ S H>«'i ^ ^ 9X^0] ^aElS. ^Hl- loil>H 5f'%=%S. f'7H?1^. ^''V-ir-S: 80 141^1 
100 (m/min) ^£.5. f'7}£lJl ^.V^ ^-iV ^sl-LV^f- ^^fe 35<H1>^1 0(nni)^S. ^J-iiiSl^, ^-el^iV^l-S^ 3q°| ^^j^ 

4 ^-^^ E^fe «■ 'T 5a^4, tel-il^ 5^%=% ^7l-«ll£ ^el-a-^l- ^'il7l- 35<^'M 20(nin)5. ^± 

^el-iV^^ ^^J^ IJ-^II- ^fe °^ 5tI4. 



(3) BE, i 731 ^^(^i^} -tV^'^f-ola, 31.^>S1-^4;1- >^1"8-*W ^3. pHS] ^fe ^-f H 7 

^ a M-El-vJ Hf4 ^o] ^ElH Sf'^^oS ^7H-7l'S, €-LV T^Hl-LV^i- "T-^l^ 43«HlAl Oim)S. ^ 

<&^}^Z. 23'HlAi 5(nni/min) ^^S. ^±^t^^ ^-Hl^i ^ElH ^^^^j^s ^">^i: f'7l-Al?J ^fe 

0)^21. l3]-oflAi j^-i^Sl-^iSi f-S] -il-^^l, pH 2:>8;«11S1 ^ ^^1= ^£ iEfe o)!- h)^^ £^^o.s.m|_ Cu 
^5] ^^^fil °5o>## xV-B-l-Til ^ 5a^ ^"V^l* ^ 514. <*11- ^1 1>^41-4 

f-DlM-s] ^^a]* Ad^f-o.s.*<l, til-€- Cu f-sl f-21 aH2l<Hf^ SiOz^s] ^^#3] 

'a°>^Hi * ^^^] ?! ^1 ^v-fri-Tfl ^ ^ siTii ^ * -M- ^ Sic}. 

^Slal. ^^^SS) :^12:21 ^^t}7\\ ^ 5ai^. 

^v-a-^i-'^'i-g- 7>-¥^j 

mH^ 5*il2i^'aofl'^i3l Sifilfe nil-?- 34. 

( 57 ) p%j-7 o| 

1. 

oil ^^^^ ^/afe (barrier)f^i: 9i^}t\7] <&^\^]. 

2. 
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^1 1 ^ £fe ^1 2 «J-oil ^7] ^E)S7l- 2~307]|S1 ol-Dli:.'iV iS-^l* i^sffe <a°Ml. 

1 ^ iflJ^Ml 3 ^ olJ= ^ ^71 saEls.?]. =E|^^el>tl (Gly-Gly), «i2l-'d-"a-e1-\d(Ala-Ala). 

#e]^tel-^(Gly-Ala). tel-'i^el'tl(Ala-Gly). ^ej^tel-a^s^tKGly-Gly-Gly) Kfe o]^^Si\ 2~7^^9l 

^dl 1 «J- vflJ^l 4 ^ 7]4^ 9^°}^]^ cfl*H 0.1~30t^%S. 

^1 5 -^ofl Stl'H'^i, f'S] ^Els. ^-R-^o] 0.1~20f'^%ol "S^Hl 

7. 

10. 

^T^*^ 11. 

^1 5 vflp^l 4 10 «j- -H^ ^ *M ^7) ^##0] cu £fe Cu ^^.2.5. ol^ol^I <aoMl *e1e1. 

12. 

5(fl 1 «J- Ifl^l 11 ^ <Hi:^ ^ 7l7ll^ o^'Hl Sfe "a^V^l *5le1» 7l?il 05d>:}^^1s1 o4p|.S(;f,j)oi| ^ 

13. 

12 -^M at-^^i. ^^7i ^^f^o] Cu Efe Cu -aoHi-^. 
14. 
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120 








40 








100 ' 




35 




30 

1 


r 

AO 




25 r 

20 tr 
18 t.' 












10 S 


20 














5 


0 








0 


0 2 




6 
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